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DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
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(84) tgSll(«^(D^i:LN|5gy. ±X(Dmm(D!uitmnt^'^ 
t^j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), ZL — ^ v T (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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(54) Title: GLYCOPEPTIDES AND TEMPERATURE-RESPONSIVE MICELLES 
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NH2- Li 
I 

SUG 



-(Val-Pro-Gly-X-Gly)n-L2-SUG (1) 



IT) 

o 



(57) Abstract: It is intended to provide temperature-responsive 
amphiphilic glycopeptides and temperature-responsive 
micelles. Namely, a glycopeptide which would not occur in 
nature and is represented by the following general formula 
(1) and a temperature-responsive micelle comprising the 
glycopeptide. [Chemical formula 1] (1) wherein X represents an arbitrary amino acid residue; Li and L2 represent each a linker; 
SUG represents a sugar chain; m is 0 or 1; and n is an integer of from 1 to 10, provided that Li and L2 may be either the same or 
different from each other and a plural number of SUGs may be either the same or different from each other. 
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[0001] ^mm^um)^^^m(Dmmmmt^<^x-h^m^y'^}'^Ri^^(Dm^^^}'^^^h 

Macromolecules, 1998, 31, 2394. J. Am Chem. Soc. 1996, 118, 6092.)o 

zitffi^hfhx\^^. ^fhh(Di\:^m(Dy^'^^y^m^W-^n^z.tu.^^xn 
fi:\\ *fc. :Lfih(Dm'^^it-^m\z.m^XU.^ :t^^^^^Vn^J>^^^;vX(Dm.^& 

[0004] ^^^^ttcDi^v um.)^^^mm.t\^X. ms^^'^hViy^:^Xh^::^y:^^i^(D^ 

Val-Pro-Gly-Val-Gly^Gly-Val-Pro-Gly-Val-Gly/^^^(D#<9jSL^>— ^>'^^^i- 

^T^ym(D^mmm&ft^^i^(Dmi^^tvxmmi-^^t^^^:^thx\^^umK. 

{iMacromolecules, 1999, 32, 9067. Biomacromolecules, 2000, 1, 552X 'i^fc^ 
^-eiC#^^tl.-CV^5(J.Phys. Chem. B, 1997, 101, 11007)o 
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##fP:5:ifel:Macromolecules, 1998, 31, 2394 
##fF:iCS^2:J. Am Chem. Soc. 1996, 118, 6092 
##ff^it^3:Macromolecules, 1999, 32, 9067 
##fFJCfi^4:Biomacromolecules, 2000, 1, 552 
##fP:SCife5:J.Phys. Chem. B, 1997, 101, 11007 

[0005] ^mmi'i±m*mi^^^. :tv^^^:f^}^'^m\^x^ umm^\^^mir^mm.m 

[0006] ^mmn. u&}t^^mcm7K^tm7i<m^mti-^^v^^>^T^^\^^-:f^}''{ 
-(vai-pro-Giy-vai-Giy) -) tm7i<^<7)mm^m^^i^^fcm^:f^}'^^mm^j:u 

n 

[0007] [^bi] 



NHz- Li 

I 

SIG 



.-(Val-Pro-Gly-X-Gly)„-L2-SUG (1) 



[0008] (±^fC^3V>-CX{*^^CDT^y^a^T*fe«9. L Wr^l^—X^K). SUGf* 

1 2 

1 2 
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[0009] :^mm<Dm^-:^^}'i^^^^m^-^. ifi3^/^sLSj^;;^tt^#b. ^mmcom^:f^\'^ 

[0010] [Eli]^k'^#;i. it^m4Rxiit^s^8(D-^)i^:7vi—:^^irmxh^o 

[|l|2]>fb'^f^l(DCD;^^i^h/^^^f HI ^Molecular ellipticity^(DSi>^|l|)-eSb 
[|l|3]^b'^i^l(DCD>'.^i>'h/V^^t"ia (U^tUolecular empticity^(D||#|l|)-efe 

■So 

[|l|4]'ft:'8^i^4(DCD:?^--<i^h/^^^i-|ll ^Molecular ellipticity^(Dg|#|2|) "Cfe 
[|l|5]>fb-^i^4<DCD;5<.^i^h/V^^i-0 (ttSirMolecular ellipticityi:<DP#|lI)-efe 

•So 

[|l|6]>fb-^i^80CD><>^i^h/V^^-f HI (^;R:^Molecular ellipticity^OM#lll) "CSb 
[|l|7]^b'^i^8<DCD>^^i?h/V^^i-|g (taS^Molecular empticity^(DM#lll)"efe 

■So 

[|l|8]>fJ-fl^>fb'^i^(NH2-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH)(DCD>^ 
^^h/l^^^irm (^SirMolecular ellipticityi:(D|@>^|l|)-efe;5o 
[|l|9]>iSj-M^b'^i^(NH2-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH)(DCD;?^ 

^^WU^7j<irm (taS^Molecular ellipticity^(DP#|l|) "CfeSo 

[iiiio]>ft;'a-i^i. 4. 8coDLssa^*§:^^^'rEi-efcSo 
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m 1 l/6^^>^^§^ir/V0Q?aSi^:^^tt^^i-|l|-efc§o 

mi2M\:,-^m<DumM-m<7)7t-Amm()^ti-mm^m)(Dm'^h^o 
[0011] omm 

[0012] OV>:fy— 



2 

[0013] 0^:7'^K 

Val-Pro-Gly-X-Gly) nXt* (Glu-Val-Pro-Gly-X-Gly) n ({fib. X{*^#<DT^y^^ 
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$6>(^. ;^^ggtcfefco-Cfi. -<::/^KON^i^fi. m^m(DT^y^y.mz.^ Tir 

^/VS^ BocS(t-Butyloxycarbonyl)X}"±FmocS(9-Fluorenylmethoxycarbonyl)"X?i5^ 

[0014] :^^m {ifef'o-Cffl V ^^>tb§. 3i^;^^:/;^yrf ^:/^K ( (Val-Pro-Gly-Val-Gly) , 
(Val-Pro-Gly-X-Gly) ; Xfi'^it) \t^-y^¥^m^^oXmm^^^^fl^o 

[0016] L^\:2'] 

OH 

Q^^~^NH =AAP-Man 
NH2-(Val-Pro-Gly-Val-Gly)n-f3AP-Man n=1 ,2 

[0017] ^mm(Dm^<^0'^l^^^Mmmmi~i. ^y^^ly^'fj^^-:^^Y(D^y—^:y^^— 

:7'^Kt>MSJ^:#tt^*i-ri:^s-;^^^-e^c#^$tvTV^:5fc^?)(J.Phys. Chem. B, 
1997, 101, 11007). —§|50v'—>5r>-;^^^J5bf::{[::^^^^;loV^Tti. tUSJ^^^tt^ 
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[0018] [fb3] 



°0' 



NH2-(Val-Pro-Gly-X-Gly)n-pAP-llan 



n=1 ,2 



[0019] ^mm(Dm^(D0m.v ^mmmmn^9::^^>'e'f/i^-<y'^n::i^^^'^^mu 

[0020] [>fb4] 



[0021] ;^^5g<D^E(D^*LV ^HJi^^fi. 3i^;5?.^^^^>^:r^KC)C^t;i. ^-^^ 
[0022] [^b5] 



[0023] *^0J(Dm5:<^0*bv^^ifetmtt. 3i^;^^>^^^>k-<:7°^K(D— §i5^3^c'^b. 

[0024] [{b6] 



Sugar- 0- 



NH =/iAP-Sugar 



NH2-CVal-Pro-Gly-X-Gly)n-pAP-Sugar n=1 ,2 



Sugar= o, |8-Glucose, ot, jS-Glactose, ft, |8-Glucosmine etc. 





'Or' 



= pAP-Man 
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[0025] ;^^5a(D^7N(D^f ^LV 
[0026] l^tl] 



NH = pAP -Sugar 



H2N-CHll*-(Val-Pro-Gly-X-Gly),r/jAP-Sugar 

CH2 

CH2 n=1 .2 

Q=Q Sugar= of, iS-Glucose, a, ^-Glactose, a, iS-Glucosmine etc. 

pAP-Sugar 

[0027] ;^^?g<D^^:r(D^^bv^||^g#^f*. ^9;^^^^7=>-<:7'^KON*«^<!^«b 



NH = pAP Wan 

CH3-li Ac 

Ac-(Val-Pro-Gly-Val-Gly)2-pflP-Man n=1 .2 

[0028] :^mm(DBA(7)UJ~^V\^^MM^. 
['fCQ] 

0— NH pAP-Man 

O 

CHy6 = Ac 
Ac-Glu(pAP-llan)-(Val-Pm-Glj'-Val-Gly)n-pAP-Man n=1 ,2 



[0029] om-<-:f'^V(D^m:ijm 
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^-f. Fmoc&l;ij;-5ia^-^^(;iJ;«9Fmoc-Glu(Val-Pro-Gly-X-Gly)n-OH^'^^i- 

[0030] ou&}it:^^^^±/]^ 

mmm 

[0032] ^ -^lyy-y^t^Fmoc^tT^/m (tt^^^fc-^^^KW^^) ^mmmnti^x 
m^notio *fc. m.m^mm^^m^m\^^fz.M-^i±(Dmmi^-D'^^x^m^noti 
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[0033] A) ^;Xi?^-0-Tir^/V D-'^>'y—^<D^)3^ 

D-^>-y— >^(10.00g, 5.4 mmoD^r^inx.. MUmiWVfCo KJtit.TLC mm^m. 

3 

99%) 

[0034] B) p-^hn:7ji^/v-^h9-0-Tir^/V a-D--^>^y->K 

ffl:^Ti^bfCo ^:/^-0-T-fe^/V a-D-^Wi/K (10.0 g, 25.6 mmol)i!p-:=^hn 
y^y—;U(10J g, 76.86 mmol, 3 eq)^v^i^nn^^>-{;i^;D^UT:79><.=i|^{^aAU 

. ^X^—mmmWl^fCo ^^^yityi^^m^—T/P^i^iU.S mi, 4 eq)^;^Px.T^^ 

IN NaOH-e3llI, ;dc-e3lll?5fe#b. «lt^'^:^^^/'>i^^Att-C*# 

1DI» 9.1 g 
74.8% 

[0035] C) p-c:^hin:7ai-/k a-D-'x'^yv/K 

p-^hn:7ji^7k-7^h9-0-T-fe^/^ a -D--e^/y (93.9 mg, 0.2 mmoD^-^hU 
•^i^p^h^iXK (4.7 eq)^^^y— /W.l mU;i^;?)^b. m#bfCo SJ^?(DjttT^TLC (i^n 

[0036] D) p-T^jyzi:L:=^/V a-D-^Wv^K 
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[0037] L^^^}^^mm^m'] 

^7°^K 1 Fmoc-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 
^>^^K2 Fmoc-Val-Pro-Gly-Val-Gly 

^>^^K3 Fmoc-Glu- Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 
^:/^K4 Fmoc-Glu- Val-Pro-Gly-Val-Gly 
^:/^K5 Ac-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 
■<>^^K6 Ac-Glu- Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 
*tMf*3i^+BHPLC;(79i^j;i<J;oTfTV MALDI-MS;^^i5^h/V (T:7'9^HVM:^v^>?> 
^-^|±M^ Voyager ) ioT. '^j?fe(D'Bim^ff ofci^ 
[0038] F) ^l::'^i^l(NH -Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man)c7)'^ 

2 

^>^^K1 (140 mg, 0.13 mmol)^J3J^7KDMF(cl^;?)^b. OT: lCl?^*PbfCo 2-(lH-7-Tif 
^^y>yTy'— /V-l--f/V)-l,1.3,3-^h7^^/V!^n^'i^i>s ^^i?-:7/V::^-n:7;^^ 

h(HATU) (59.3 mg, 1.2 eq)i:v?^y:/nt;VV3i^/kT5:^ (DIEA) (54 /xl, 2.4 
eq)^;tJB;l^#L/c„ p-T^y^oicr^/V a -D-^ ^^/^^(^DMF^IS (1.5 eq)^;5jPX.. 

r^^. HATU 0.5 eq^DIEA 1.0 eq^Mx.fCo — B#r^^MJ^^^#ihb^^^Mi±m#i 

Fmoc-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man^#fCo 
Fmoc-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man(;it°^y:^>'DMF^ 

it(2o%)^;!jpx.. 2mmm.wvfco Fmoc^mM:d^^ntc(D^mmvx^^hmm^uj± 

tP^HPLC (0.1%TFA;!k :^i5^y-/V= 1 : 1) X^h^mmU ^-feS^: (^t^mi) ^ 
itXi 6.3 mg 
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iDl* 4.4% 

mS. 98.3 % (HPLC 0.1 %TFA;j< /V= 1 : l-C^^lf) 

^^M. 1113. 6[M+Na]^ 
[0039] G) it^^A (NH -Glu(pAP-Man)-Val-Pro-Gly-Val-Gly- Val-Pro-Gly-Val-Gl-p 

2 

AP-Man) (D^)^ 

^>^^K3(140mg, 0.118 mmol)^je^;!KDMF(c:^d^b, OX^KH^Ml^fio HATU(107 
mg, 1.2 eq)i:DIEA (90 ix 1, 2.4 eq)^;(lP;^^t#b/Co p-T5:yy'mr^/V a -D--e^^yi/ 
K(DDMF^It (1.5 ecd^m^. ^^atfJt^b/Co SJ^:(7)jlff ^TLC (:^nn7]^/Vi^:^ 

^y— /v=i:i)-eiisu 24^r^msi^^^ii-Tbfco mm^m\^xDU¥^\^^^ 
hmo^;v^'yMmw^^/—^v)'^mn^n-:>tLo mhtifc^\^-^m Fmoc- nh 

2 

-Glu(pAP-Man)-Val-Pro-Gly-Val-Gly- Val-Pro-Gly-Val-Gly-pAP-Manl;it°^lJv' 

^DMF^m(20%)^;!jPX.. 30^{5^^it#LfCo Fmoclft^S^iS^tLfcicD^fil^xbT;^^ 

hmm^U)±mm\^fco mm^^^^^^/^^yj^^^vi'^v^yy^— (tk :y^y-/v= i : i 

ilJli 37 mg 
21.3% 

95.1 % (HPLC 0.1 %T¥Ai^:;^^y—/V= 1 : l-Ci^^lf ) 
1495. 7[M+Nar 

[0040] H)^b'^i^8 (Ac-Val-Pro-Gly-Val-Gly-Val-Pro-Glr-Val-Gly-pAP-Man) O-^^^ 

^:7°^K5(40mg. 0.091 mmoD^I^TKv^^^/VTirhT^Kt-^^a^L. 0°CtC?^*|ILfc 
o HATU(26mg, 1.2eq)^DIEA(24ju 1, 2.4eq)^;!jPX.^#bfCo pAP-'^^yiXKODDMA 
^(l.5eq)^;(lPX.. ^?a-e*#bfCo ^J^i:(D3ifT^TLC(^^^l:l7}^/^A:y^5^'y— /V 
=2:3)T'ii]^U. 24^F^^H^£^^#-ll:b. ^^^^^ffli^iLTl^V >fCo ^>y;^;<5^>v;^7^ 
i^^ti-x'h^7:7^-(^^:^nci/jN/Vi^:y^y-/V=2:3). T^WMU mW^^)^^ 

i^8)^#/c„ 
IR* 38mg, 
73% 
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m.& 97.2% (HPLC 0.1% TFA;!K:^^y— /^=l:l-e^^lf) 
1155.3 [M+Nat 
[0041] I) CD>?>^i?'h/va!|^ 

(Dmt^CD:^-<^h/^ ( 0 :^l^yt. J-720) ^ffl V ^TS"J^b/^:o 5 X 10"* (M)(Dm^^ 

^tz.A\:.^m\m2.. 1113). ^b'^f^4 (1114. iii5).^[:'a-^8(iii6. m).nm.\\:.^ 

1112. 03: (A)'fk'^i^l(DCD>5>^i^b/V(B)22Onm(D^?aSt?(D[0]('f0.U ©f^ 
Molecular ellipticity^|S'f~o J^"Fr^Co ) 

1114. 05: {^\\L-^m^<^CD^^^Y)V{^) 206nm(D#ia^-e<D[©] 
06. 07: (A)>fb'^i^8OCD>^^:^l-/V(B)22OnmO#?aSt?<D[0] 
08. 09: (A)^M^b'^i^C>CD>^^iJ^h/KB) 22Onm(D#aS-e(D[0] 
[0043] J) I!j^3fet5cSLtcj:§^ir/v?l^j^(Di|iJS 

»]6^3fet5cSL(DLS. ^^cJ^m^^ HK-6600) \cX.oX. 3^'^:/^K(^*:t#oaiJ^J;<9. 

[0044] it^mu 4. 8-Sfc. >i?J-fl^5>^^i:bT)^^^bTV ^ts:V >^:/^K(NH 

2 

-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH)^iaS^^^l::$i^ T. ^t-^ ^ X 
(50^#(OS"J^^^TofCo ^li-^i^l{i25'Cj^_h-eaL#2/zm<D5:-fe/]^^. >fb'a-i^4fijiL 

2 

-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH) i;i>Ctbr^^#;!jP$-&§^. r^M 
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[0045] NMrn^^mm^HM^^^ti^ it^m'^nm^i^^^^ir^m.&m5x:Ki± 

[0046] ^yw— ry:/ptV^T^y/^T^K/cC^(D?aSJ^;^'l4^^^^^ rc9;:^^i/^7^Vv-<:/ 

vMu <i^fj:<th5m(Dmt^^t^^'^/i^m^^mm^ti^^ti)^^^^<>tco (ins) 
[0048] K.)m.m^mm^^mmmi^x^. ^^m^i^<7)wm 

[0049] ^t^m 1 . */c. >^M^^i:bT»^WLTV ^/^V ^-<:/^K (NH 

2 

-Val-Pro-Gljr-Val-Gly-Val-Pro-Gly-Val-Gly-OH) ^fflV^/Co rtl/^)^>^^K^^® 

hv/y^v'i^j;o-C. »#B(^MbfCo 10^#Mbfc(Dt3, 7c-Aft^cDaiJfe^=ff 

my^^m^mt-r^fci^. ^^m(D^Ki^m7!)^mti^x. mi^mmi^tco ^hK. urn 

[0050] >fb^i^ 1 i^oV N-C. Um^±^\^tl. 45S(D 7c -Aft^fi. t^^B^dVjN$< 

^t^^^^ntco (Ell 2) 
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[0051] ^mmcoum)t^^\^m^-^^m^mm^-^. mm^^umit^^i^^^u ^-t/v 

^^^m'f-^V9^y^v'V^<V—i^:^TJ>^ (DDS) ^^(Dm^^<D^^T^^<4:^Km\^^h 

w<Dmwi^mm(D--DXh^mmmm(Dmm^^\^ ^x. ^m^:f'^V(Dmmm\\ 
m^^^^>^<^'S.(DM^^:6\H-i.^\^(D\n\±.^um'r^^thnmxh^. mm^ 
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[2] 

[3] 
[4] 
[5] 



1 2 

1 2 



IsIHg._Li 5^(Val-Pro-Gly-X-Gly)n-Lg-SUG 



(1) 



SUG 
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HO 
HO 



mil 



CH3OH * '^HO 

6- 



^OH ^ui-i 
CH3OH ^ HO^^ 



^OH 
. OH 
HO " ' 



Fmoo-CVal-Pro-Gly-Val-Gly)ri-OH O^l^^^)— NHj 



Fmoc-(Val-Pro-Gly-Val-Gly)n-pAFLMan 



Fmoc-Glu-(Val-Pro-Gly-Val-Gly)n-OH HATU. DIEA ^ Fmoc.GJu-(Va|.Pr-Gly-Va^Gly)^pAP.Man 

Ac-(Val-Pro-Gly-Val-Gly)n-OH pAP-Man 

Ac-CVa I- Pro-G ly- Val-G p AP- Man 

(compound 8) 



20 % piperidine/DMF NH2-(Val-Pro-Gly-Val Gly]n-pAP-Man (compound 1) 



NH2-Glu-CVa^Pm-Gly-Val-Gly)^-pAP-Man (compound 4) 

pAP-Man 



.OH. 

pAP-Man= HO"^ 



< OH 

Ho-*^ n 

0 

[02] 



Ao=acetyl, Fmoc^-fluorenylmBthoxycabonyl 




2/7 



WO 2005/051982 PCT/JP2004/007246 

[03] 



-1.2X10* 
-1.3X10* 
-1.4X10* 
[O] -1.5X10* 
-1.6X10* 

-1.7x10* 
-1.8X10* 
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